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Introduction 
 
This year's Texas Academy of Science Geology Field Trip takes you to two very 
different fossil sites in central Texas. Stop 1 is along a quiet road in the Hill 
Country where you can collect abundant invertebrate fossils from the Lower 
Cretaceous Comanche Peak Limestone and Walnut Clay. 
 
The second stop of the trip is at one of the newest units of America's park 
service: the Waco Mammoth National Monument. At this site you will see a 
spectacular fossil discovery that is now one of the main mammoth sites in North 
America. And at this location you will NOT be able to collect fossils! 
 
 
 
 
Fig. 1.  Road map between Belton and Waco, Texas. Note the locations of Moody, I-35 
and Stops 1 and 2. North is to the top of the map and distances between road segments 
are shown in miles. 
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Road Log 
Start: 
• Gather on the campus of Mary Hardin Baylor University in Belton, TX. 
• Proceed to Stop 1, which is a two part stop. 
  Stop 1A is at Lat. 31.3927, Long. -97.561. 
  Stop 1B is ~ 1.5 miles further west at Lat. 31.3931, Long. -97.5915. 
• Directions: Head north out of Belton on Texas Hwy 317 (Fig. 2).  
• Go about 20 miles to Moody, TX. 
• In central Moody, turn west (left) on FM 107. 
 
Fig. 2.  Road map between Belton and Stop 1. Go north out of Belton on Texas Highway 
317 to Moody. In Moody turn west (left) on FM 107. Go about 12-14 miles to Stop 1. 
North is to the top of the map. 
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Road log, continued: 
• From Moody, go about 12 miles west on FM 107. 
• Look for the turnoff for FM 1996 in Cavitt, TX. Continue past that turnoff on 
FM 107 for about 1 mile. The road will go down a big hill and onto a flat plain. 
Halfway down that hill is Stop 1A (Figs. 3 and 4). 
 
 
Fig. 3.  Location of Stop 1A on FM 107, about 1 mile west of the turnoff for FM 1996. 
This stop is the white cliff on the north side of the road. Be careful parking and walking 
on the highway. Traffic approaching from the east may not be able to see us easily. 
(Image from Goggle Maps.) 
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Fig. 4.  Stop 1A on FM 107; view to the northwest. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Oysters and Mammoths: Fossils in Central Texas–Texas Academy of Science 2017 
 
9 
 
STOP 1A: 
Comanche Peak Limestone 
LOCATION: On FM 107, ~ 13 miles west of Moody, TX. Coordinates: Lat. 
31.3927, Long. -97.561 (Figs. 3 and 4). 
 
During the Cretaceous period, a shallow epicontinental sea covered most of 
Texas and, at various times, much of central North America. Sea level was 
higher because the Cretaceous was a time of warmer climates (and abundant 
volcanism). Thus, the inland ocean would have been a warm, sunlit sea teaming 
with life. Invertebrates were especially numerous in this water, particularly 
bivalves like clams and oysters, gastropods (snails), cephalopods (mainly the 
extinct ammonites) and echinoids (like today's sea urchins). 
 
Fossils are abundant at this location and at Stop 1B, especially bivalves. 
 
Invertebrates may have been common, but the more impressive animals of the 
day were the massive dinosaurs that roamed across patches of dry land and 
mudflats. Often their muddy footprints dried in the sun and fossil trackways can 
be found at several locations in the Hill Country. 
 
The Comanche Peak is part of the Lower Cretaceous section in central Texas 
(Fig. 5). The Comanche Peak is a marly (clay-rich), nodular limestone. It 
underlies the resistant Edwards Limestone, which caps the flat-topped mesas so 
common in the Hill Country. The Comanche Peak overlies the valley-forming 
Walnut Clay, which will be seen at Stop 1B. 
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Fig. 5a. Cretaceous stratigraphic section near Maxon, TX. Units: Kg, Georgetown 
Limestone; Ke, Edwards Limestone; Kwc, Walnut Clay and Comanche Peak Limestone; 
Kss, Sandstone; Kgr, Glen Rose Formation. Pennsylvanian: Ct, Tesnus Formation. 
Stratigraphic section from: 
https://www.nps.gov/parkhistory/online_books/geology/publications/bul/845/sec14.htm: 
Guidebook of the Western United States: Part F. Southern Pacific Lines USGS Bulletin 845. 
 
 
 
Fig. 5b. Lower Cretaceous formations. Note the Comanche Peak Limestone, which 
overlies the Walnut Clay and underlies the Edwards Limestone. At Stop 1A, the Edwards 
limestone is grouped with other units and is noted on the map as Kdfdce. To the west of 
Stop 1B, the Edwards is shown as Ked. This figure is the legend for the geologic maps 
that follow. Legend and geologic maps are from the Waco Sheet of the Geologic Atlas of 
Texas, 1979 reprint, by Barnes and others. 
 
Oysters and Mammoths: Fossils in Central Texas–Texas Academy of Science 2017 
 
11 
 
 
Fig. 6.  Geologic map for Stops 1A and 1B along FM 107. Stop 1A is in the Comanche 
Peak Limestone and Stop 1B is in the Walnut Clay. The map indicates that the road at 
Stop 1B is in Quaternary deposits, but actually it crosses Cretaceous rocks at that 
location. Map from Barnes, 1979. More detailed maps of Stop 1B are below. 
 
Road log, continued: 
• After finishing Stop 1A, return to vehicles and drive about 1 mile west on FM 
107 across the flat plain. 
• Look for turnoffs for FM 303/315, and then FM 302.  
• Continue about 800 feet past the westernmost turnoff for FM 302 to Stop 1B, 
which is a low road cut just before the road drops to a lower elevation. 
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Fig. 7.  Stop 1B on FM 107. (Image from Goggle Maps.) 
 
 
Fig. 8.  Closer view of Stop 1B on FM 107; about 800 ft west of junction with FM 302. 
(Image from Goggle Maps.) 
 
 
Fig. 9.  Stop 1B on FM 107; view to the west. 
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STOP 1B:  Walnut Clay 
LOCATION: On FM 107, ~ 13-15 miles west of Moody, TX. Coordinates: Lat. 
31.3931, Long. -97.5915 (Figs. 3 and 4). 
 
The Lower Cretaceous Walnut Clay underlies the Comanche Peak Limestone 
(Fig. 5, stratigraphic section). As the name implies, this is a clay rich unit. It is 
non-resistant and forms broad valleys in this area. Note the geology of this stop 
on figure 6. 
 
Fossils are very abundant at this location, especially bivalves.  
 
Bivalves are part of the large phylum Mollusca. The class Bivalvia (or 
Pelecypoda) includes modern clams and oysters. Most members of this group 
have two shells (valves), which may be similar. Some of the Cretaceous bivalves 
had a distinctive curl to the upper shell which made it look like a horn. 
 
Shown below are some fossils found at Stop 1B. 
 
 
 
Fig. 10.  Fossils from Stop 1B. The smaller, curling shells on the left appear to be 
Exogyra arietina (Matthews, 1960) and the small, branch-like fossil in the lower left may 
be a serpulid worm tube (Bonem, 2017). The other fossils are discussed in the following 
pictures. NOTE: Many additional Cretaceous fossils are shown in the Appendix. 
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Fig. 11.  Probably Texigryphea marcoui (Finsley, 1989), from Stop 1B. 
 
 
Fig. 12.  Another view of probably Texigryphea marcoui (Finsley, 1989), from Stop 1B. 
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Fig. 13.  A steinkern, an internal mold of a bivalve; from Stop 1B. This formed when the 
shell of a dead clam filled with mud, the mud lithified and the shell dissolved away. 
 
 
Fig. 14.  Another view of the same steinkern above. 
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Fig. 15.  A flat-topped, ear-shaped bivalve, probably Exogyra texana (named by German 
geologist Ferdinand von Roemer, who studied the geology of Texas in 1845). 
Identification by Rena Bonem. 
 
 
Fig. 16.  An oval echinoderm fossil; a sea urchin, probably Hemiaster (Bonem, 2017).  
(A big thanks to our paleontologist friend, Dr. Rena Bonem, of the Baylor 
Geology Department for help in identifying these fossils!) 
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We now transition from the Cretaceous world into much more "modern" times. 
The Cretaceous ended with a bang about 66 million years ago when a very large 
asteroid struck the Yucatan Peninsula of Mexico. The impact is thought to have 
blasted enough material into the atmosphere that it blocked sunlight for a period 
of time and killed many of the plants that form the base of the food chain. This 
set off a chain reaction that resulted in rapid extinction of all dinosaurs.  
The small and lowly mammals of that time somehow survived the mass 
extinction event and thus inherited a world without predators. They evolved 
rapidly to take advantage of this windfall and the Cenozoic Era would become 
known as the Age of Mammals. Some of the new mammals became much larger 
than the majority of today's mammals. At the next stop, we will see one such 
animal whose name has become synonymous with "really big", the mammoth. 
Road log, continued: 
• After finishing Stop 1B, return to vehicles and drive about 1.5 miles west on FM 
107 to intersection with FM 1829. 
• Turn north (right) on FM 1829 and drive a little over 2 miles to intersection 
with US Hwy 84.  
• Turn east (right) on US Hwy 84 and drive about 28 miles to Waco. 
 
Fig. 17.  Route from Stop 1 to Stop 2, which is the Waco Mammoth National Monument. 
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• If you want to use a GPS unit to get to Stop 2, type in Waco Mammoth 
National Monument (note: if you do this, the GPS unit may try to take you by 
another route than the instructions below). The address of the Monument is 6220 
Steinbeck Bend Drive. 
• Continue on Hwy 84 into Waco to a major intersection with Valley Mills Drive 
(Hwy 396). 
• Turn west (left) onto Valley Mills Drive (Hwy 396).  
• Drive 2-3 miles and Valley Mills Drive turns into Lake Shore Drive. 
• Continue on Lake Shore Drive. You will have nice views of Lake Waco on the 
north (left side). On the higher parts of Lake Shore Drive you will be on the Austin 
Chalk, which also forms high cliffs in Cameron Park along the Brazos River in 
Waco. 
• In about 5 to 6 miles, after passing Lake Waco dam, you will cross 19th Street. 
Continue on Lake Shore Drive. 
• In a little less than a mile, you will cross over the Bosque River. Continue on 
Lake Shore Drive. 
• In a little less than one more mile, you will come to the intersection with 
Steinbeck Bend/MLK Blvd. 
• Turn north (left) onto Steinbeck Bend Drive.  
• Go about 1.5 miles to the entrance to Waco Mammoth National Monument. 
• They will probably be busy, so we may have to park along the entrance road if 
the parking lots are full. 
• After parking, wait for the field trip leaders in the plaza area. (The trip leaders 
will go in and pay.)  
• If we are running late, please don't go to the gift shop until after our tour. 
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STOP 2: 
Waco Mammoth National Monument 
LOCATION: 6220 Steinbeck Bend Drive, 1.5 miles north of the intersection with 
Lake Shore Drive. Park phone: (254) 750-7946. 
 
Fig. 18.  Entrance to Waco Mammoth National Monument. 
 
Special Speaker! We are very fortunate to have a guest speaker for this stop, Don 
Esker, the former director of the Mammoth site, now a PhD candidate studying 
mammoths at Baylor University. Don has a long history with giant mammals; he also 
worked on a mammoth dig in South Dakota. 
 
 
In 1978 two men hunting for arrowheads in the floodplain of the Bosque River found 
a very large bone. They took the bone to the natural history museum at Baylor 
where it was identified as the femur of a Columbian mammoth. Excavation at the site 
soon revealed that there were multiple mammoths and several other animals at this 
remarkable location. The fossilized bones of at least six mammoths, a camel, a 
dwarf antelope, an alligator and a giant tortoise were found, along with the tooth of 
saber-toothed cat (park website). 
 
Over the years since the initial discovery, the most prevalent theory has been that 
this herd of mammoths died in a flood and were buried during the event in river 
sediment. That seemed to explain why there were so many animals together. More 
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recent observations and research, however, has led to a significantly different 
theory. It is now thought that problem was a severe lack of water, rather than too 
much all at once. The evidence for death by drought will be presented and 
discussed at this stop. 
 
 
Fig. 19.  Geology of the Waco area. The Mammoth site (Stop 2) is in the flood plain of the 
Bosque and Brazos Rivers (which merge just south of Steinbeck Bend, a large meander of 
the Brazos River). The geologic units shown on the map are (from oldest to youngest): Kgy 
(Cretaceous Grayson Marl; also called Del Rio Clay), Kpe (Pepper Shale), Kau (Austin 
Chalk), Ko (Ozan). Qtd, Qtc, Qtb, Qta and Qal are Quaternary fluvial deposits. Map from 
Barnes, 1979. 
 
 
Another question is what killed all the mammoths? Why did they and most other 
large mammals in North America—including camels, early horses and giant rhinos, 
elk and sloths—all go extinct about 8,000 years ago? This extinction occurred near 
the end of Pleistocene time, which is the end of the last major Ice Age. The two 
leading theories are that the mass extinction was caused by either over-predation by 
early man, or by the effects of global warming at the end of the Ice Age—or by a 
combination of those factors. 
 
For further reference, there are many excellent articles on-line about mammoths. 
 
Oysters and Mammoths: Fossils in Central Texas–Texas Academy of Science 2017 
 
21 
 
 
Fig. 20.  Paintings of Columbian Mammoths look down on excavated bones in the dig site 
below the walkway. 
 
 
Fig. 21.  Mammoth tusks at the National Monument. In mammoths and their descendants, 
elephants, tusks are enlarged incisor teeth. 
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That is the end of this field trip. We hope you enjoyed it. 
 
If you want to eat lunch in Waco before driving home, you could try Mexican food at 
Ninfa's or Manny's on the Brazos River. Or you could go to a favorite of the locals, 
like La Fiesta (on Franklin Avenue, one block east of Valley Mills Drive). And of 
course, there are many other good options. 
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Appendix - Cretaceous Fossil Guide 
 
Plate 1.  
 
 
 
 
 
(Nelson, 1973) 
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Plate 2 - Text:  
 
The "figures" mentioned below refer to pictures of fossils in the plate on the next 
page. The pictures in the next two plates are by unknown photographers. 
 
 
 
(Young, 1959) 
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Plate 2 - Fossils:  
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Plate 3 - Text:  
 
The "figures" mentioned below refer to pictures of fossils in the plate on the next 
page. 
 
 
 
 
(Young, 1959) 
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Plate 3 - Fossils:  
 
 
 
